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« The object of tuberculosis control is to breach the chain of transmission of 
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chemotherapy. 


Transmission is maintained in the community particularly by subjects whose 
sputum is so heavily positive that tubercle bacilli can be detected by smear 


microscopy ». 
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FOREWORD 


PROF. DR. MOHAMMED SHAKIR AL-SARRAJ 
MINISTER OF HEALTH AND SOCIAL WELFARE 
REPUBLIC OF SUDAN 


Tuberculosis continues to be a major cause of morbidity and mortality in our 
community. This is regrettable since the disease can easily be recognized clinically and 
effective drugs for its cure are available. Tuberculosis can be controlled, therefore it should 
top the priorities of the Ministry of Health. To achieve control over tuberculosis, however, 
a standardized antituberculosis campaign must be waged throughout the country. It must be 
a WELL-ORGANIZED national tuberculosis programme operating within the existing 
health services with maximum involvement from the community. This «Tuberculosis 
Manual» is an attempt to give guidelines on these antituberculosis activities. 


The Ministry of Health will continue to offer assistance and supervision to the district 
and peripheral health unit personnel who are doing most of the tuberculosis work. I hope 
that, (with your cooperation) in following the guidelines in the Manual, we can strengthen 
our fight against tuberculosis and achieve our national goal: 


TO CONTROL TUBERCULOSIS AND ERASE IT 
AS A PUBLIC HEALTH PROBLEM. 


FOREWORD 


DR DAVID A. ROBINSON 
WHO REPRESENTATIVE IN THE SUDAN 


Tuberculosis exists throughout Sudan. It affects all age groups and both sexes. It lurks 
as a constant threat to the lives of people in all occupations. While other diseases may come 
and go tuberculosis is always there. And yet it need not be. Modern techniques of case finding 
and treatment are simple, effective and not expensive. They require organization and persistence 
and they call for a response by the community for their full effect. 


Tuberculosis should be looked upon in Sudan as a soluble problem. By strengthening 
the National Tuberculosis Programme the Ministry of Health is recognizing this. This 
manual of operations lays out the basis for the action that can see this recognition rewarded 
by effective control of this miserable disease. The World Health Organization has been 
working for many years with the Government of Sudan in its attempts to control tuberculosis. 
We will continue to provide technical advice and support in the intensification of the programme 
which is marked by the preparation of this manual. 
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I. NATIONAL TUBERCULOSIS PROGRAMME 


The National Tuberculosis Programme (NTP) was first launched in 1986 following the 
World Health Organization’s coining of this concept (8th and 9th Reports of the WHO Expert 
Committee on Tuberculosis). 


1. AIM OF THE NTP 


To reduce the incidence of tuberculosis until it is no longer a public health problem, by 
diagnosing and treating effectively as many tuberculosis patients as possible, especially those 
whose sputum is smear-positive (the infectious cases). 


To achieve this the NTP should be: 

— Integrated into general health services, with the Ministry of Health; 

~ Countrywide, especially with a huge country like Sudan, 90% of whose 
population is rural; 

- Permanent, because of the nature and chronicity of the disease; 

— Adapted to the needs of the people: Tuberculosis services should be 
as close to the community as possible. This arrangement makes it easy 
to diagnose, treat and follow-up patients and suspects. 


2. STRUCTURE OF THE NTP 

The NTP needs a managerial and supervisory staff dealing with the Tuberculosis 
Programme only. 

The levels of NTP and their functions are follows: 

2.1 Central level: 

The NTP at this level is headed by a Tuberculosis Coordinator who comes under the 
umbrella of the Controller of Health. 

Functions: 


(a) Planning, coordinating, monitoring and evaluating standardized 
antituberculosis measures. 


(b) 
(c) 
(d) 
(e) 


Training and supervision of personnel involved in tuberculosis work. 
Budgeting and procuring supplies, e.g. drugs and laboratory equipment. 
Preparing manuals, forms and teaching material concerning the NTP. 
Organizing the National Tuberculin Survey. 


2.2 Regional level: 


The country is administratively divided into 9 regions (with a total population of 
21,189,526 by the 1983 Census). The NTP at this level is coordinatedby a Regional Tuberculosis 
Coordinator (RTC) - one in each region - and directly responsible to the Regional Health Officer 
for administration and to the Tuberculosis Coordinator for technical aspects of the NTP. 


Functions: 

(a) Coordinating and supervising tuberculosis control activities in their respec- 
tive regions and working closely with the Tuberculosis Coordinator. 

(b) Training District Tuberculosis Coordinators and other peripheral workers. 

(c) Implementing the NTP in the region with the staff of the provincial and 
district/peripheral health units, under the technical guidance of the Tuberculosis 
Coordinator. 

(d) Supervising health workers in case-finding and chemotherapy of tuberculosis 
in the region. 

(e) Keeping the Regional Tuberculosis Register up-to-date and accurate and 
compiling Quarterly Reports on New Cases and Relapses and Quarterly 
Reports on Results of Chemotherapy of smear-positive cases of pulmonary 
tuberculosis. 

(f) | Maintaining liaison with the National Coordinator for training peripheral 
health workers. 

(g) Involving health workers in educating patients and the community. 

(h) — Procuring supplies - drugs, laboratory reagents, sputum containers, forms - for 


the region and distributing them to the peripheral health units. 

Cooperating closely with the microscopy service, since smear examination of 
the sputum is indispensable for case-finding and diagnosis of tuberculosis and 
for follow-up of chemotherapy. 


2.3 District level (health centres): 


This level is headed by a District Health Officer (DHO), tuberculosis being part of his 


general duties. 


Functions of DHO and DTC: 


(a) 


Sending tuberculosis suspects or their sputum specimens to microscopy 
centres for investigations. 


(b) 
(c) 
(d) 


(e) 


Implementing out-patient treatment. 

Tracing defaulters or irregular attenders. 

Keeping Tuberculosis Treatment Cards and submitting reports on tuber- 
culosis patients to provincial level. 

Imparting health education to patients and the community. 


i 
Il. GENERAL INFORMATION ABOUT TUBERCULOSIS 
rpeehinceter cerita cotter ese AI EE 


1. EXTENT OF THE TUBERCULOSIS PROBLEM IN SUDAN 
1.1 The Annual Risk of Infection: 


The best indicator of the extent of the tuberculosis problem in Sudan is the average annual 
risk of infection (ARI), which is the proportion of the population that is likely to be newly 
infected over a period of one year. The ARI is derived from studies of the prevalence of 
tuberculin positivity. An ARI of 1% corresponds to an approximate incidence of 50 cases of 
pulmonary smear-positive tuberculosis per 100,000 population. The incidence of all forms of 
tuberculosis is estimated at twice that rate. 


A tuberculin survey was carried out in 1976 and again in 1986 in children 0 to 14 years 
old in Khartoum, and in the Central, Northern, Eastern and Kordofan regions. There are no 
recent data for the Southern regions or Darfur. The sampling and testing methodologies were 
similar on the two occasions. Table 1 shows the results of tuberculin induration readings in the 
7 to 14 year old age group. The ARI is calculated according to The method of Styblo et al («The 
transmission of tubercle bacilli»; the Royal Netherlands Tuberculosis Association, 1971). 


TABLE 1: Unvaccinated subjects of 10.5 years average age reactive to 
1Tuberculin Unit in North, Central and East Sudan 


Subjects Tested Diameter 8mm 
N° N° (%) a 


686 (20.1) 
716 (18.2) 


(Data provided by NTP) 


An ARI of 1.8% corresponds to 90 per 100,000 cases of smear-positive tuberculosis. 
In the 10 year interval, the extent of the tuberculosis problem seems substantiallyunchanged in 
the sampled areas. The prevalence of tuberculosis infection is probably very different in 
different regions of Sudan. The reported ARI of 1.8% represents an average that can be used 
at the central level for programme planning and management. 
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1.2 Hospital reports 


Table 2 shows the data of tuberculosis cases reported by hospitals during 1987 and 1988. 
The bacteriological status of pulmonary tuberculosis is not available. 


TABLE 2: Reported cases of hospitalized Tuberculosis - 1987/1988 


Pulmory TB Extra Pulmory TB 
3749 171 
3983 315 


(MOH Annual Statistical Report) 


All Forms 


Table 3 shows the total reported cases in 1987 by age group and type of disease. Of the 
16,562 cases 51% are male. The hospital case fatality rate was 10%. 


TABLE 3: Reported Cases of Tuberculosis (in- and outpatient) 1987 


Pulmonary TB Extra Pulmonary TB 


Age Group All Forms 


0-14 3,471 120 
15+ 12,774 287 
All ages 16,245 407 


(MOH Annual Statistical Report 1987) 


1.3 National Distribution 

The estimated average incidence of all forms of tuberculosis is twice the incidence of 
pulmonary smear-positive cases, or 180 per 100,000. In the population of 24,400,000 in 1987 
the total new cases was estimated to be 43,000. By comparing the estimate to the total cases 
detected (see Table 3) the detection rate coverage is 38.7%. This finding represents the country 
average and is influenced by the very low reporting from war zones in the Southern regions. 


Estimating the population of reporting areas to be 15,000,000 (Khartoum, Central, 
Northern, Eastern, Kordofan regions), and the number of cases of all forms of tuberculosis to 
be 27,000, the coverage of case-finding is 67%. 


There are no official data on tuberculosis among displaced populations, but the average 
incidence can be considered to be close to that of the settled population. In overcrowded camps 
it is likely that a sputum-positive person will transmit the infection to more people than in the 
settled population. Malnutrition, stress and other problems may cause more breakdown from 
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infection to active disease among displaced populations than in the average Sudanese 
population. The only available data on displaced people were provided by the Sudan Council 
of Churches, an NGO with primary health services for eight camps near Khartoum where 
174,000 displaced persons live. Among them the approximate detected incidence of tuberculosis 
is 92 per 100,000 (160 cases reported in 1989). 


Data on tuberculosis drug resistance patterns in the population and on the extent of the 
HIV epidemic among TB patients are not available in either displaced or settled populations. 


2. WHAT IS TUBERCULOSIS 


Tuberculosis is a communicable systemic disease caused by the tubercle bacillus 
(Mycobacterium tuberculosis). Most infections are caused by inhalation of droplet nuclei 
containing virulent human strains of the tubercle bacillus. Infection by Mycobacterium bovis 
through ingestion of unpasteurised cow’s milk is less common. Almost every organ in the body 
can be affected, but involvement of the lungs (pulmonary tuberculosis) accounts for more than 
80% of tuberculosis cases. 


Extra-pulmonary tuberculosis can involve sites such as bones, glands, the genito-urinary 
system, the nervous system (tuberculous meningitis), intestines or almost any other part of the 
body. 


3. WHICH TYPE OF TUBERCULOSIS IS PARTICULARY IMPORTANT IN 
TUBERCULOSIS CONTROL? 


Smear-positive pulmonary tuberculosis is highly infectious. Smear-positive tuberculosis 
is rarely found in children and, therefore, with a few exceptions, they do not transmit the disease. 
Cases which are positive on culture only (or which are culture-negative) are about 10 times less 
infectious than those positive by microscopy, and their outcome is more favourable. 


| Thus adult patients with smear-positive tuberculosis of the lungs are the main source of 
infection. They spread the bacilli by coughing (droplet infection). 


Active smear-negative cases (for instance, in children, in contacts of smear-positive index 
cases, in persons with suspected tuberculosis based on clinical and X-ray appearances, patients 
with extra-pulmonary tuberculosis, etc) are also treated in the NTP. but they must be notified 
separately from those bacteriologically confirmed. 


4. WHO MAY HAVE TUBERCULOSIS ? 


Tuberculosis should be suspected if a patient presents with the following symptoms: 


[/] persistent cough for three weeks or more, with or without expectoration or 
coughing of blood (haemoptysis); 

[2] fever; 

[3] chest pain; 

[4] shortness of breath: 

[5] loss of weight. 


The diagnosis of tuberculosis is much more likely to be correct in patients with these 
Symptoms who are known to be or have been in contact with a tuberculosis patient than among 
those with no known contact. Symptoms or signs due to extra-pulmonary tuberculosis usually 
depend on the site involved, for example: 


- Swelling of the lymph nodes (when these are affected). 

- Pain and swelling of joints (when they are involved). 

- Gibus - loss of function in the lower limbs due to tuberculosis of the 
spine. 

- Tuberculous meningitis produces headache, fever, stiffness of theneck and, 
later, mental confusion. 

~ Genital tuberculosis may cause infertility. 


N.B Physical examination in the diagnosis of tuberculosis is not specific, 
although generally the patients are chronically sick and appear 
malnourished. 


Examination of the chest by x-ray may show various kinds of abnormalities. Some 
abnormalities in the lung(s) seen on x-ray of the chest may have no physical sign (e.g. those with 
miliary tuberculosis). 


5. WHAT IS A TUBERCULOSIS «CASE» IN TUBERCULOSIS CONTROL? 


The control of tuberculosis, like that of any communicable disease, aims at preventing the 
spread of infection. The main objective of case-finding in tuberculosis control is to identify 
as early as possible the sources of infection in a community, i.e. the individuals who spread 
infection with tubercle bacilli, and to treat effectively to cure. In tuberculosis control, therefore, 
any individual discharging tubercle bacilli which can be demonstrated by microscopy of the 
sputum is a tuberculosis «case». 


Patients with bacteriologically unconfirmed tuberculosis, i.e. smear-negative cases (for 
instance children, contacts with smear-positive index cases, persons with suspected tuberculosis 
based on clinical and x-ray appearances, persons suffering from extra-pulmonary tuberculosis, 


etc.) are also registered as «cases» and treated in the NTP.However, they must be reported 
separately from those confirmed bacteriologically. 


6. HIV AND TUBERCULOSIS 


Infection with human immunodeficiency virus (HIV) leads to a profound destruction of 
cellular immunity. As aconsequence, those infected become ill from severe and often deadly 
diseases to which persons without HIV infection would usually not be susceptible. When HIV 
infection leads to such so-called «opportunistic» diseases, the affected person is said to have 
the acquired immunodeficiency syndrome (AIDS). The interval between infection with HIV 
and onset of AIDS may be several years. 


6.1 Transmission of HIV 


The principal routes of transmission of HIV are through sexual intercourse and exchange 
of blood and blood products, and intrauterine or perinatal transmission from mother to child. 
In Pattern I transmission (Western Europe, North America, some areas in South America, 
Australia, New Zealand) homosexual/bisexual men and intravenous drug users are the major 
affected groups; in pattern II (Africa, the Caribbean and some areas in South America) 
heterosexuals are the main population affected. In pattern III countries (Asia, the Pacific region 
other than Australia and New Zealand, the Middle East, Eastern Europe, some areas of rural 
South America) no clear pattern has yet emerged, but introduction is more recent with spread 
among persons with multiple sex partners. 


6.2 Interaction between tuberculosis and HIV infection 


Because containment of tuberculous infection in an individual is dependent on the 
integrity of cellular immunity, it is not surprising that HIV infection has emerged as the 
strongest known risk factor allowing latent, remotely acquired tuberculous infection to 
progress to overt clinical tuberculosis. Wherever tuberculosis infection is common in young 
people at risk of HIV infection, tuberculosis appears with increased frequency. It is not unusual 
for the HIV sero-positivity rate to be 4 to 6 times higher among patients with tuberculosis than 
among the general population. Accordingly, in countries of pattern II transmission of HIV 
infection, tuberculosis has increased every year from about the mid-1980s onwards. 


6.3 Impact of HIV infection on tuberculosis epidemiology 


Although HIV-associated cases may have sputum smear-negative pulmonary or 
extrapulmonary tuberculosis, a considerable proportion of HIV-associated tuberculosis cases 
are sputum smear-positive, highly infectious cases. HIV infection thus may increase tuberculosis 
morbidity in three ways over and above existing tuberculosis morbidity in affected countries: 


i. by reactivation of pre-existing tuberculous infection in persons who become 
infected with HIV. 


ii. by new infection with tubercle bacilli and direct progression to tuberculosis 
in persons infected with HIV. (This is likely to be less important than i). 

iii. additional cases in the general population whose infection and disease 
originates from HIV-positive tuberculosis patients in groups | and 2. 
Their number will depend on the total number in groups | and 2, the 
infectivity of the HIV-positive patients, the degree and duration of their 
contact with HIV-negative persons, and the underlying level and trend 
of tuberculosis in the community. 


6.4 Diagnosis of HIV-associated tuberculosis 


Because HIV-associated tuberculosis may be in forms other than sputum smear-positive, 
the diagnosis may be more difficult. The use of x-ray, where available, and a high index of 
clinical suspicion in areas where the association is common are much more important in this 
setting. 


6.5 Management of HIV-infected tuberculosis patients 


Although current information suggests that response to chemo-therapy is generally 
good, adverse reactions to antituberculosis drugs appear to be more common in tuberculosis 
patients with HIV infection. In particular, in Africa, thiacetazone intolerance, including fatal 
toxic reactions to the drug, have been reported. Should adverse reactions to thiacetazone occur, the 
drug should be withdrawn immediately and never be given again. For replacement, the drug of 
choice is ethambutol. In HIV-positive patients with serious forms of tuberculosis (other than 
sputum smear-positive), short-course chemotherapy should be strongly considered and may be 
prescribed at the discretion of the medical officer in charge. The prognosis of HIV-infected 
tuberculosis patients is good in respect to tuberculosis, but may be poor in respect to other HIV- 
related diseases. Mortality of tuberculosis patients while on treatment will be expected to 
increase. 


6.6 Aim of the tuberculosis programme 


The aim of tuberculosis control in countries where HIV infection occurs must be to 
diagnose as quickly as possible and treat as efficiently as possible the largest possible number 
of newly occurring tuberculosis cases. This should stem the possibility of increased transmis- 
sion of tuberculous infection to the general population. HIV infection will impose serious 
constraints on health care systems in general and on tuberculosis programmes in particular. Not 
only will NTP’s have to cope with an increased number of tuberculosis patients, but also with 
the task of containing the threat of increased transmission of tubercle bacilli. 


6.7 Prevention of HIV transmission in health care settings 


Because tuberculosis patients in many countries have become the group with the highest 
prevalence of HIV infection, high standards of safety for health care workers and strict 


adherence to sterilization and high-level disinfection procedures must be maintained. Where 
needles and syringes are used in the treatment of tuberculosis (streptomycin injections) it is 
imperative that every health care worker be trained to adhere strictly to the principle: | sterile 
needle and | sterile syringe for only | patient for only 1 injection. 


Il. METHODS OF CONTROL 


1. BCG VACCINATION 


BCG is an attenuated strain of bovine tubercle bacilli first produced by Calmette and 
Guérin. It is given by intra-dermal injection to a population which is considered to be essentially 
non-infected (children) to protect them from developing tuberculosis, especially severe forms 
of the disease, e.g. tuberculous meningitis and miliary tuberculosis. 


BCG vaccination is given as early as possible in life, preferably at birth. 


BCG vaccination is included in the Expanded Programme on Immunization (EPI). 
Maintenance of cold chain is of paramount importance. The Tuberculosis Coordinator follows 
the recommendations of EPI on BCG vaccination. 


1.1 Dosage: for children under one year of age, 0.05 ml is the accepted 
dosage. 


Children aged one year or more are injected with 
0.1 ml. 


1.2. Complications: 


Complications are uncommon, but include: 
— Subcutaneous abscess at the site of injection; 
- Ulceration at the site of injection; 
- Swelling with or without ulceration of lymph nodes adjacent to the 
vaccination site; 
— Systemic complications (these are very rare). 


Treatment of complications: 
- Subcutaneous abscess and ulceration at the site of injection may only 


require pain relief with simple analgesics and cleaning of the ulcer. 
- Swelling of lymph nodes adjacent to the vaccination site usually 
requires no treatment. 
Systemic complications due to generalized BCG infection (which is 
very rare) may be controlled with full chemotherapy. 
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2. CASE-FINDING 


Case-finding and treatment are considered to be one entity, because case-finding without 
effective treatment is pointless. Case-finding and adequate chemotherapy break the chain of 
transmission of tubercle bacilli and improve the epidemiological situation of tuberculosis in the 
country. 


Case-finding in Sudan is passive, i.e. it is based on self-referral of symptomatic 
individuals who consult health institutions and who are diagnosed as tuberculosis cases. 
Tuberculosis cases are usually discovered at hospital out-patient departments or at health 
centers from where the patients or their sputa are sent to laboratories for microscopic 
examination for acid-fast bacilli (AFB). 


2.1. Diagnosis of tuberculosis: 


Diagnosis of tuberculosis rests mainly on the identification of tubercle bacilli either by 
sputum smear microscopy or by culture. Direct sputum smear examination should be done for 
all tuberculosis suspects, especially in patients having a cough lasting for more than three weeks 
and for all patients treated for tuberculosis, even extra-pulmonary cases. Health institutions 
without microscopy facilities should, if possible, send sputa rather than tuberculosis suspects 
to microscopy centres. A minimum of two and a maximum of three sputum smears need to be 
done on each tuberculosis suspect. These should be collected as indicated in section III/2.6.4 


2.2 Role of X-ray in the diagnosis of tuberculosis: 


Tuberculosis should be diagnosed whenever possible by sputum examination. Chest x- 
ray appearances alone do not indicate pulmonary tuberculosis because there are chest diseases 
other than tuberculosis which may produce the same changes on x-ray. Chest x-ray findings 
suggestive of pulmonary tuberculosis in patients with a smear-negative microscopy should 
always be supported by clinical findings and an experienced medical officer should decide on 
the diagnosis. One area in which x-ray and clinical information are important in the diagnosis 


of tuberculosis is in pulmonary tuberculosis in small children and in miliary cases which are 
sputum-negative. 


2.3 Mantoux test: 


The Mantoux test is particularly helpful in children suspected of tuberculosis who are 
less than 5 years old and have not received BCG vaccination. A tuberculin reaction of 10mm 
or more in such children can be taken as very suggestive of tuberculosis and such children 
should be treated for active tuberculosis or given chemoprophylaxis (see under 2.2.2). For the 
technique of tuberculin testing and reaction, see Appendix 4. 


2.4 Tuberculosis in children: 


Diagnosis of tuberculosis in children is difficult. Sputum cannot often be obtained from 
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children and in any case it is often negative on culture. Symptoms in children are not typical. 
Diagnosis rests largely on the results of clinical history, family contact history, X-ray 
examination and tuberculin testing. The decision whether or not to treat the child should be 
made by a Medical Officer. 


N.B. 


2.4.1 


2.4.2 


2.4.3 


Z.5 


Generally, any tuberculin-positive (induration of 10mm or more) child under 
5 years of age who has not been given BCG vaccination but who has no manifest 
clinical disease will be given chemoprophylaxis (Isoniazid for 6 months).The 
decision whether chemotherapy instead of chemoprophylaxis will be given to 
the child should be made by a medical officer. 


Pulmonary tuberculosis in children: 
Symptoms: low grade fever, cough for 1-2 months and loss of weight or 
listlessness may or may not be present. 


The tuberculin test is positive and chest x-ray may show hilar enlargement or 
primary complex. Segmental collapse or lobar consolidation in younger or 
pleural effusion in older children may develop shortly after primary infection. 


Miliary tuberculosis: 

Common symptoms are fever and wasting. This may be associated with cough, 
lymphadenopathy and splenomegaly. The clinical picture is similar to that of 
typhoid fever or malaria. In children with protein-calorie malnutrition (PCM) 
there may be no symptoms suggestive of tuberculosis whatsoever. The tubercu- 
lin test may occasionally be negative in those with miliary tuberculosis and the 
diagnosis has to be based on typical x-ray findings. 


It is not good practice to treat all children with PCM as suffering from 
tuberculosis. 


Tuberculous meningitis: 

The presentation is similar to that of any meningitis, though the onset is often 
slower. Fever, cough, vomiting and behavioural changes may be seen early 
in the disease, followed by signs of meningitis, e.g. neck stiffness and epileptic 
fits. Examination of the cerebro-spinal fluid reveals clear fluid with increase 
in cells and protein and lowered sugar levels. The tuberculin test is often posi- 
tive and chest x-ray is often abnormal. 


Household contacts: 


The household contacts of smear-positive index cases should be assessed for tuberculosis. 
Any contact with a cough should have two sputum examinations, the first at the time the contact 
is identified and the second three months later. Any tuberculin-positive contact who has not 
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received BCG vaccination should be given chemoprophylaxis if s/he has symptoms. 


2.6 


Technical points of case-finding and diagnosis: 


2.6.1 Tuberculous meningitis : 


2.6.2 


2.6.3 


The following methods of case-finding are simple and lead to the discovery of 
most smear-positive cases of pulmonary tuberculosis: 


— The examination of patients with relevant symptoms who consult 
healthfacilities on their own initiative; 


~ Educating the community, doctors and all the staff of the NTP on the 
importance of respiratory symptoms, especially persistent and pro- 
ductive cough, blood-stained sputum and chest pain, particularly if 
they persist for more than three weeks; 


— The examination of contacts of smear-positive index cases, in 
particular those with relevant symptoms; 


- The bacteriological examination of patients who for any reasons 
havehad a chest x-ray showing a possible tuberculous lesion. 


Where to organize case-finding: 
The DMO will organize case-finding particularly in the following health 
facilities in the district: 


- Government and PHAM Hospitals, 
- Health Centres, 

~ Dispensaries, 

- Health Posts. 


Collection of sputum specimens from suspects: 

Whenever tuberculosis is suspected, three sputum specimens should be collected 
and sent for direct microscopy. Whenever possible, the three should be taken 
within two days. The first specimen should be taken at the first interview; 
the second (collection) specimen should be produced at home; the third (spot) on 
he next working day. While waiting for laboratory reports on smear examinations, 
a course of symptomatic treatment may be given, if necessary, including antibiotics, 
provided these are not medications used for tuberculosis (e.g. not Streptomycin or 
Rifampicin). 

For technical guidelines on the collection and examination of sputum see 
Chapter VI. 


Diagnosis of tuberculosis: 
Pulmonary tuberculosis is present when: 
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— There are two positive results of sputum examination. If only one 
positivesmear report is available and the other two are negative, a 
Medical Officer should decide what to do; 


— In cases with negative smear results, a Medical Officer makes the 
diagnosis based on chest x-ray and clinical examination; 


_ In children, a Medical Officer makes the diagnosis based on x-ray, 
clinical symptoms and positive Mantoux test (in non-vaccinated 
children). 


3. TREATMENT OF TUBERCULOSIS 


3.1 General information on treatment of tuberculosis: 


Tuberculosis treatment must not be started until a firm diagnosis has been made. The only 
effective treatment of tuberculosis is adequate chemotherapy, and is the most important 
measure in tuberculosis control, because, when applied correctly, it can produce a rapid 
reduction in the magnitude of the tuberculosis problem in the community. 


Priority is given to smear-positive cases. Effective treatment depends on the following 
factors: use of an appropriate combination of at least two drugs given in the correct dosage, taken 
regularly and for the required length of time. These factors also prevent the development of 
acquired or secondary drug resistance. The drugs for tuberculosis treatment are provided free for 
the patient in Sudan. 


3.1.1 Mode of action 
The various drugs currently being used in the treatment of tuberculosis act in 
different ways on the tubercle bacillus in the body. In active tuberculous lesions, 
there are 3 categories of the tubercle bacillus: 


(a) Actively multiplying mycobacteria in cavities which render the 
sputum positive; 


(b) Slowly multiplying mycobacteria in the body defence cells 
(macrophages) which are found close to cavities; 


(c) intermittently multiplying mycobacteria which are localized in 
solid lesions. 


The requirements for an effective chemotherapy regimen are the following: 


i. to reduce rapidly and substantially the size of the actively multiplying bacterial 
population, i.e. to eliminate tubercle bacilli from the sputum and hence to stop 
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the transmission of tuberculous infection; 


ii. to destroy or very much reduce all 3 mycobacteria populations, as described 
above; 
iii. to cause as few as possible adverse side-effects to the patient. 


3.1.2 Treatment regimens 


At the moment there are three types of standardized treatment regimens in use. 
These are: 
- the 12-month regimen, 


— the 8-month short-course chemotherapy for new cases of smear- 
positive pulmonary tuberculosis, and 


- the 8-month short-course chemotherapy for retreatment of smear- 
positive relapses and failure cases. 


Effective chemotherapy regimens for smear-positive tuberculosis consist of two 
phases: 


- the initial intensive phase of four antituberculous drugs administered for 
two months in new cases and three months in retreatment cases. The aim 
of this phase is to reduce rapidly and if possible eliminate the actively 
multiplying mycobacteria under (a) above, without allowing the 
development of acquired resistance to the applied drugs. This is a 
vital stage of the treatment and it should be absolutely certain that 
the patient completes it correctly. 


— the continuation phase of two drugs to eliminate the mycobacterial 
population under (b) and (c) above. 


Where should the patient be treated? 
Hospitalization itself has little or no effect on the outcome of treatment. If the 


patient takes appropriate drugs s/he will do equally well treated in or out of 
hospital. 


In patient treatment is necessary (often only for a few weeks) for severely ill patients, 
those with tuberculosis complications (e.g. haemoptysis = blood-stained sputum; 
spontaneous pneumothorax = collapse of the lung) or other serious diseases requiring 
hospitalization. Hospitalization also ensures that the patient, during the intensive 


phase of therapy, completes treatment as prescribed, and may be used in cases 
where daily visits to the clinic are not possible. 


Drug resistance: 
There are three types of resistance: natural, acquired and primary. 
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3.2 


A naturally drug-resistant strain is a wild strain resistant to a particular drug without 
ever having been in contact with it. The probability that drug-resistant bacilli 
(mutants) are present depends mainly on the total number of tubercle bacilli. In 
smear-positive cases of pulmonary tuberculosis, resistant mutants are always present, 
since there are millions of tubercle bacilli inside an average cavity. Mutants 
resistant to two drugs are rare. 


Acquired or secondary resistance is due to incorrect chemotherapy: for instance, 
treatment witha single potent drug (Isoniazid, Streptomycin, Rifampicin) in 
patients with smear-positive tuberculosis, or administration of potent drugs (Isoniazid, 
Rifampicin or Streptomycin) to a patient harbouring tubercle bacilli resistant to 
ll but one of the administered drugs. 


If a patient with acquired resistance infects a healthy individual, this individual 
will present with the resistant strain from the onset of the disease. This is called 


primary resistance. 


Resistance is commonly due to inadequate chemotherapy. It is therefore absolutely 
essential that chemotherapy of smear-positive cases starts with at least three drugs 
and continues, after the initial phase of two months, with two drugs. 


In many African countries, newly discovered sputum-positive cases of pulmo- 
nary tuberculosis which have never been treated with antituberculosis drugs are 
sensitive - in about 90% of all cases - both to Isoniazid and Streptomycin. In some 
8% of such cases the bacilli are resistant to Isoniazid, in half of them the bacilli 
are also resistant to Streptomycin and ina further 1-2% to Streptomycin only. 
It is likely that resistance to antituberculosis drugs in Sudan is more common 
because of the general availability of many drugs in the past. 


Sputum-positive patients who have previously taken antituberculosis drugs for 
one month or more must be suspected of discharging tubercle bacilli resistant 
to Isoniazid and/or Streptomycin. Such patients must be sent to a referral 
hospital where the retreatment regimen will be applied. 


It is essential that the patient should be questioned closely and carefully, 
before treatment is started, as to whether he/she has previously taken anti- 
tuberculosis drugs or not. 


Chemotherapy for new tuberculosis cases: 


DO NOT START TUBERCULOSIS TREATMENT UNTIL A FIRM - 
DIAGNOSIS HAS BEEN MADE. 
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3.2.1 12 - month chemotherapy: 
All new patients (those without a previous diagnosis of tuberculosis or a histo- 
ry of treatment of the disease) will be commenced on the 12-month regimen 
for treatment of tuberculosis. This will consist of Isoniazid and Thiacetazone, 
combined in a single tablet taken daily for a period of 12 months, supplemen- 
ted, initially, by Streptomycin injections, daily, for 2 months. 


Streptomycin is given by intramuscular injection, at a dose of 1g daily for 
adults weighing 50 Kg or more, or up to age 45 years. For those weighingless 
than 50 Kg, or over 45 years of age, the daily dose is 0.75g. Streptomycin may be 
omitted on Fridays in out-patients. 


The daily dose in children: 


uptol0 Kg - 0.25g; 
llto20Kg_  - 0.50g; 
21 Kg or more - 0.75g. 


N.B. If Streptomycin cannot be given because of severe side-effects, replace 
it with Ethambutol at a dose of 25 mg/Kg body weight daily for 2 months. 


Isoniazid and Thiacetazone (a combined tablet) are the most important drugs 
in the treatment of newly diagnosed cases of tuberculosis with no previous 
chemotherapy, when resources are limited. One tablet contains either 300mg 
isoniazid and 150mg thiacetazone, or 100 mg isoniazid and 50mg thiacetazone. 


The daily dose for children is shown in the following table: 


Daily dose of 


Isoniazid 100mg and Thiacetazone 50mg for children 


Weight of the patient Number of tablets 

at start of treatment (Isoniazid 100 mg and 
Thiacetazone 50 mg) 

Up to 10 Kg 1/2 

11 to 20 Kg I 

21 to 30 Kg 2 

31 Kg and over 3 


3.2.2. Short-course chemotherapy for new smear-positive cases of pulmonary 

tuberculosis: 

Clinical trials have shown that short-course chemotherapy with regimens which 
include rifampicin is the preferred therapy for tuberculosis. Recent experience 
indicates that the most promising approach to cost - effective chemotherapy in 
resource - poor countries is an 8-month short-course regimen consisting of an 
initial intensive and strictly supervised phase of 4 drugs daily (isoniazid, rifampicin, 
pyrazinamide and streptomycin) for a period of two months (or until the sputum 
is smear negative, if longer than 2 months), followed by 6 months of isoniazid and 
thiacetazone (combined tablet) daily, self administered. This programme can 
only be introduced under the following conditions: 


~ there is political commitment by the Government, 


— there is assured availability of resources (drugs, personnel, laboratory 
facilities, reporting and recording system, means of transport), 


~ there is a well-trained and motivated managerial and supervisory 
team (medical and paramedical), 


- there is close supervision of drug-taking during the entire intensive 
phase, with proper monitoring of treatment results, and, 


- there is reliable evaluation of diagnosis by quality control of smear 
microscopy and of treatment by cohort analysis. 


Short-course chemotherapy will be introduced into the National Tuberculosis 
Programme when these conditions have been met. The ad hoc introduction 
of short-course chemotherapy, and the use of rifampicin outside combina- 
tion tablets must be strictly controlled. 


For details of regimens see Appendix 2. 


3.3 Chemotherapy of previously treated patients: 


Smear-positive patients who have taken antituberculosis drugs for more than | month 
in the past must be suspected of discharging tubercle bacilli resistant to isoniazid and/or other 
antituberculosis drugs. These patients should be given retreatment regimens. 


Eligible for retreatment are: 


Smear-positive relapses: 


These are patients with smear-positive pulmonary tuberculosis previously treated for 
active tuberculosis who were declared «cured» after completion of a course of chemotherapy 


for tuberculosis. 


Smear-positive failure cases: | 
These are patients who never, or only temporarily, show sputum conversion while 
receiving chemotherapy for new cases of tuberculosis. 


Other smear-positive cases who were previously treated: 


All cases who are positive by direct smear at the time of returning to treatment after 
having defaulted for more than 3months after the start of treatment (designated return after 
default) are eligible for retreatment. 


The retreatment regimen which is recommended consists of an initial intensive phase 
of daily Rifampicin combined with isoniazid, plus pyrazinamide, ethambutol and streptomycin 
for 2 months, rifampicin/isoniazid plus pyrazinamide and ethambutol for | month and then a 
continuation phase of rifampicin/isoniazid plus ethambutol three times per week, under direct 
supervision, for 5 months. 


For details, see Appendix 3. 


3.4 Contacts of smear-positive index cases: 


Children aged six years and over 
Investigate them for tuberculosis only if they have symptoms or signs of tuberculosis. 


Children under six years old 

First check tuberculin test. If the child has not been vaccinated with BCG and is 
tuberculin-positive, treat fully for tuberculosis. If the tuberculin test is negative in a non- 
vaccinated child, give Thiacetazone and Isoniazid for three months. Check tuberculin reaction 


at the end of three months. If tuberculin test is still negative, stop Thiacetazone and Isoniazid, 
then give BCG vaccination. 


A newborn of a mother suffering with open tuberculosis 

This presents a special problem.Pregnant women with active tuberculosisshould start or 
continue their antituberculosis treatment. If the mother has not been treated during pregnancy, 
she should begin chemotherapy as soon as the diagnosis is made.The infant should be given 
isoniazid for three months, then a Mantoux test should be applied. If the Mantoux test is 
positive, treat for six months in all. If negative, stop Isoniazid, then give BCG vaccination. If 


the mother’s condition permits, breast-feeding of the infant should continue, since infection 
does not spread through her milk. 


3.5 When to suspect treatment failure 


Treatment failure should be suspected if the patient remains sputum smear-positive 5 
months after starting treatment or becomes sputum smear positive again while on treatment. 
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Send sputum for culture and sensitivity tests. Stop the current treatment and refer the patient 
for retreatment. 


3.6 What is a relapse case? 


A relapse case is one who was sputum smear-negative after completing chemotherapy 
but then becomes sputum smear-positive again. Send sputum for culture and sensitivity tests 
and refer the patient for retreatment regimen. 


3.7 Side-effects of antituberculosis drugs: 


Side-effects of antituberculosis drugs fall into two groups - minor and major - and should 
be looked for and treated as they may force the patient to stop treatment or be hazardous to the 
patient’s health. 


Minor side-effects cause only relatively little discomfort and they often respond to 
symptomatic or simple treatment but occasionally persist for the duration of exposure to drugs. 


Major side-effects are those giving rise to a serious health hazard. 


3.7.1 Isoniazid: 
The side-effects include: various skin rashes; signs of neurotoxicity (paraesthesia, 
numbness and muscle pains in cases of peripheral neuritis) or confusion; pellagra- 
like syndrome. The side- effects can be minimized by the administration of 
Pyridoxine (Vitamin B6, 10mg daily, or Vitamin B-complex). 


Liver damage may also occur, although much more rarely. This can sometimes 
be severe and progressive. The patient usually complains of jaundice. Stop 
treatment and refer the patient to a central hospital for further supervision. 


3.7.2 Rifampicin: 
One of the major side-effects of Rifampicin is hepatitis, although this occurs very 
rarely during treatment with daily regimens. If hepatitis occurs, refer the patient 
to a Medical Officer. 


Two serious, uncommon side-effects may occur: 
— a respiratory syndrome consisting of shortness of breath rarely associated 
with collapse or shock. Such cases require immediate, adequate hospital 


care; 
— purpura and other rare reactions such as acute haemolytic anaemia, shock 


and renal failure. If any of these occur, Rifampicin must be stopped 
immediately and never be given again. Immediate hospitalization 1s 


mandatory. 
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Minor reactions observed with regimens containing Rifapicin are: 


Sdud 


3.7.4 


a cutaneous syndrome consisting of flushing and/or pruritis, with or 
without rash, involving particularly the face and scalp, often with redness 
and watering of the eyes. The reactions are usually mild and selflimiting 
and desensitization is rarely necessary. Symptomatic treatment will usual- 
ly be sufficient; 


a flu-like syndrome consisting of attacks of fever, chills, malaise,headache, 
and bone pains, the latter sometimes being severe. The syndrome occurs 
almost exclusively when Rifampicin is given intermittently. Thesyndrome 
can almost always be stopped by changing from intermittent to daily 
Rifampicin administration; 


an abdominal syndrome consisting of pain and nausea, sometimes 
accompanied by vomiting or, less commonly, diarrhoea. Reactions can 
usually be minimized by giving the drug during or immediately after a 
meal. 


Streptomycin: 

Transient and minor side-effects, such as local reaction at injection site, 
numbness around the mouth and tingling may occur soon after injection. 
If, exceptionally, the reaction is troublesome the dose may be reduced 
by 0.25g. 


The main toxic effect of Streptomycin is vestibular damage. The risk 
increases with the dose and age of the patient. (The dose of 1g is, therefore, 
reduced to 0.75g in persons weighing less than 50 kg and in those aged 45 
years or more). Any damage to the vestibular system usually occurs in the 
first two months and is manifested by ringing in ears, giddiness and ataxia. 
The condition is reversible if the drug is stopped or the dose reduced by 
0.25g. (Ifthe drug is stopped when the 12-month regimen is given, continue 
treatment with Thiazina only). If treatment with streptomycin continues, 
the vestibular damage may become worse and permanent (deafness). The 
risk is particularly high in patients with impaired excretory function of the 
kidneys. Hypersensitivity reactions occasionally occur, characterized by 
sudden onset of fever often accompanied by headache, vomiting and an 


irritating erythematous rash. Stop all drugs and refer the patient to a 
Medical Officer for further action. 


Pyrazinamide: 


The two main side-effects of Pyrazinamide are hepatis and arthralgia (joint 
pains). 
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Be a 


Arthralgia occurs relatively frequently, usually appearing during the first 
one or two months of treatment with the drug. Unlike gout, it affects both 
large and small joints. It is commonly self- limiting and responds readily 
to symptomatic treatment, for example with Aspirin. Although it may be 
accompanied by stiffness, swelling, limitation of movement and tenderness, 
these are usually mild. Rarely isitnecessary to discontinue Pyrazinamide 
because of arthralgia. 


Occasionally hypersensitivity reactions, such as fever and rash, and other 
cutaneous reactions may be seen. 


Thiazina: 
Thiazina is acombined tablet of Isoniazid and Thiacetazone; it exists in two 
strengths: 


HT | = 100 mg Isoniazid + 50 mg Thiacetazone 
HT 3 = 300 mg Isoniazid + 150 mg Thiacetazone 


Thiazina is generally very well-tolerated in East African countries. 
However, it may produce side-effects - expecially due to Thiacetazone - 
which can be very serious (see below). The drug should be stopped 
immediately and definitively. 


A minor but relatively common side-effect of Thiazina is decreased 
haemoglobin level for the duration of treatment, which improves on its 
completion. Less common minor side-effects are gastrointestinal upsets 
(nausea, vomiting, diarrhoea). Symptoms usually subside if the daily dose 
is divided and given half in the morning and half in the evening for a week 
or so. Sometimes antacids are recommended. In case of persistent severe 
vomiting Thiazina should be stopped and the patient should receive 
Isoniazid (without Thiacetazone), provided his/her sputum is smear- 
negative. The normal dose of Isoniazid, when given daily, is 5mg per kg 
body weight (the dose for adults is usually 300mg). 


Among major side-effects, hepatitis develops in about 0.5% of p atients 
taking Thiazina. If hepatitis is suspected, or if jaundice is observed, stop 
treatment and refer the patient immediately to a Medical Officer for further 
action. When hepatitis clears the patient should be transferred to a referral 
centre for further tuberculosis treatment. 


Very occasionally there are manifestations of neurotoxicity, namely 
peripheral neuritis and/or confusion due to Isoniazid, Treatment is 
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with Pyridoxine (Smg daily) ora pyridoxine-containing vitamin B-complex 
preparation. 


Cutaneous reactions in patients treated with Thiazina (due to Thiacetazone) 
may be more serious than with other drugs. Exfoliative dermatitis or 
Stevens -Johnson syndrome may occur. Stevens-Johnson syndrome is a 
special type of hypersensitivity reaction characterized by a generalized 
bullous eruption, sometimes haemorrhagic, involving skin and mucous 
membranes. Thiazina should be stopped immediately and never be given 
again. Immediate corticosteroid treatment is indicated, therefore the 
patient must be seen without delay by a Medical Officer for admission to 
hospital and emergency treatment. The Stevens - Johnson syndrome is 
more common in patients infected with HIV. 


Agranulocytosis, avery rare complication of Thiazina treatment, is 
manifested by increasing pallor, sore throat, soreness of mouth, gum 
infections and tendency to bleed. The patient must be shown to a Medical 
Officer and immediately admitted to hospital for full haematological 
examination and treatment. 


3.7.6 Ethambutol: 
Ethambutol may produce impairment of vision - a decrease in visual acuity, 
blurring and red-green colour blindness. However, ocular toxicity seems 
to be clearly dose-dependent and occurs rarely when 15 mg per kg body 
weight are given daily (or 25 mg per kg body weight when given daily for 
two months only - standard chemotherapy), or 25 mg per kg body weight 
when given three times weekly. 


Every patient receiving Ethambutol should be warned that if visual Symptoms 
occur an ocular examination should be undertaken. (Children below the 
age of 13 years should not be treated with Ethambutol because they may not 
be aware of the visual defects which it may produce in them). Impaired 


vision usually returns to normal within a few weeks when the drug is stop- 
ped. 


3.8 Sterilization of Syringes and Needles for Streptomycin Injection 


It is essential to avoid any transmission of blood-borne diseases (especially HIV 
infection) by streptomycin injections. Recommended procedures for sterilization or high-level 
disinfection of needles and syringes must be strictly enforced. 


3.8.1 Sterilization by Steam: 
Steam sterilization (autoclaving) is the recommended method for reusable 
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medical instruments including needles and syringes. The autoclave should 
be operated for at least 15 minutes after the load achieves a temperature of 
120°C. 

An inexpensive autoclave has been developed by WHO and UNICEF. 
This portable steam sterilizer contains a rack where needles syringes and 
other instruments commonly used in health care settings can be fitted. 


3.8.2 Disinfection by Boiling: 

A high level of disinfection is achieved when instruments are boiled for 20 
minutes. This is the simplest and most reliable method for inactivating 
most pathogenic microbes, including HIV, when sterilization equipment 
is not available. Hepatitis B virus is inactivated by boiling for several 
minutes. HIV, which is very sensitive to heat, is also inactivated by boiling 
for several minutes. However, in order to be certain, boiling should be 
continued for 20 minutes. 


3.9 Technical Policies of Treatment: 


3.9.1 Start of Treatment: 

Chemotherapy of tuberculosis should be started as soon as possible after the 
diagnosis has been made. Drugs can be prescribed in hospitals, health 
centres or health stations. The recommendation to supervise the initial 
intensive phase of chemotherapy, especially for the short-course regimen, 
means in practice that hospital admission for the first two months will be 
required for many patients in Sudan. As many of them live far away from 
treatment centres, they cannot attend daily for supervised treatment in these 
centres, due to the lack of reliable and/or affordable transport facilities. 


The DTC is responsible for ensuring that each newly diagnosed patient is 
started on treatment. Continuation of treatment should be given at a health 
unit near the patient’s home. 


The patient should be registered in the health unit where s/he receives 
treatment. However, a patient who is admitted to hospital for her/his initial 
intensive treatment will be registered as anew case in the «home» unit, 
where s/he will continue treatment after discharge from hospital. Newly 
diagnosed patients will be registered as «new cases» in the District 
Tuberculosis Register of their <home» district. 


Before starting the retreatment regimen in patients, a sputum specimen in 
a universal container must be collected and sent as soon as possible to the 
National Health Laboratory in Khartoum for sensitivity tests. The request 
form duly completed should be labelled «Urgent». 
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3.9.2 Regularity of Treatment: . 
The medical staff of the health units should make sure that the patients 
collect the drugs regularly. They should organize the tracing of patients if 
they attend irregularly or default from treatment. Priority must be given to 
smear-positive pulmonary tuberculosis patients. 


To make the tracing easy, it is essential that the patients have a fully and 
correctly completed Tuberculosis Treatment Card in their treatment health 
unit. 


3.9.3 Follow-up of Treatment: 
The only way to follow-up treatment of smear-positive patients on entry is 
by sputum examination for tubercle bacilli. 


Sputum of each smear-positive patient treated with the 12-month regimen 
should be examined at 2, 5, 8 and 12 months after the start of treatment. 


Sputum of new cases treated with short-course chemotherapy should be 
examined by direct smear at the local laboratory at 2, 5 and 8 months after 
the start of chemotherapy. 


Sputum of retreatment cases should be examined at the local laboratory at 
3, 5 and 8 months, and in addition, sputum should be sent to the National 
Health Laboratory, Khartoum, on entry and at 3 months after the start of 
short-course chemotherapy for culture and sensitivity tests. 


If a patient is smear-positive 5 months or more after the start of chemotherapy, 
s/he should be referred for retreatment. As soon as t he (positive) direct 
smear result has been confirmed by the laboratory of the referral hospital 
and a specimen has been sent to the National Health Laboratory for culture 
and sensitivity tests, the patient can be started on the retreatment regimen 
(see Section III, item 3.3). 


3.9.4 Discharge of patients after treatment 

If a patient is smear-negative 5, 8 and 12 months after the start of 12-month 
chemotherapy, s/he should be discharged from treatment. If sputum was 
not examined at least twice between the 5th and 12th month, at least 2 
specimens must be taken after the 12th month and examined bacterio- 
logically. If the result is negative, the patient should be discharged from 
treatment. If her/his sputum is positive, s/he should be referred to the 
referral hospital for further management. 


A patient treated with short-course chemotherapy can be discharged from 
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treatment, if the two conditions below are fulfilled: 


~ s/he has finished the complete course of 8 months of treatment, 
~ The direct smears at 5 and at 8 months are negative. 


A patient treated with short-course chemotherapy who collects her/his 
supply of Thiazina irregularly will continue with Thiazina until s/he has 
completed a total of 6 months supply of medications. If the direct smear 
at 5 or at 8 months is positive, the patient should be referred to the RTC. 


3.10 Management of Treatment Failure Cases: 


Defaulters: 


A defaulter is anyone whose conduct with regard to treatment is contrary to his own good 
or to that of the community. A defaulter should be considered as any individual who has not 
come to receive her/his treatment three days after the due date during the intensive phase, or 
has failed to collect drugs for 2 months after the expected date during the continuation phase. 


Defaulter action is action taken to bring the patient back on treatment. This should be 
initiated early and take the form of visiting the patient’s home, sending verbal or phone 
messages, letters, or any other method considered effective. Discuss with the patient her/his 
problems and find ways of preventing the patient from defaulting again. Convince the patient 
that cure depends on regular drug taking. Convey the same message to relatives so that they 
can take an interest in ensuring regular drug taking by the patient. 


Take defaulter action immediately after determining that the patient has defaulted. 


a) 


b) 


If a patient has defaulted during the intensive phase, and received drugs for 
less than | month, s/he should restart the full course of treatment, using the 
same regimen. 

If a patient has defaulted in the second month of the initial intensive phase 
or in the continuation phase after previous regular treatment, the following 
instructions should be followed: 


if s/he was absent for less than one month, s/he should complete the 
continuation phase; 

if s/he has defaulted for more than two months or has been a _ persistent, 
intermittent defaulter, it is essential to recheck the patient’s sputum. If it is 
negative, s/he should follow treatment for the total duration of the continua- 
tion phase; 

if s/he is sputum-positive, a sputum sample should be sent to the National 
Health Laboratory for sensitivity tests and the patient should be enrolled on 
short-course chemotherapy for retreatment cases. 
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3.11 Management of Tuberculous Meningitis: 


3.11.1 Diagnosis . 
Tuberculous meningitis is a fatal disease if left untreated. Its presentation 
is usually insidious. Symptoms may be non-specific: for example, las- 
situde, loss of interest, anorexia, headache and meningeal signs, occasional 
vomiting and intermittent rise of temperature. If left untreated, neurological 
signs may develop, e.g. hemiparesis, signs of cerebral damage, etc. There 
may be evidence of tuberculosis elsewhere in the body and the patient may 
be a contact of a smear-positive index case. 


When lumbar puncture is done, the cerebrospinal fluid (CSF) is under 
increased pressure, clear or slightly turbid and a fine clot forms like a cob- 
web if left to stand. Classically the CSF shows lymphocytosis with high 
protein and low sugar levels. It may not be possible to obtain a positive 
smear. Confirmation of the diagnosis may not be obtained until six weeks 
after inoculation of the CSF into a guinea pig (when this can be done). 


3.11.2 Treatment 

Treatment of tuberculous meningitis should be started as soon as diag- 
nosis is made. For the initial intensive phase, use Rifampicin, Isoniazid, 
Pyrazinamide and Streptomycin for two months. (The daily dose of 
Isoniazid should be 10 mg per kg body weight during the initial intensive 
phase). For the continuation phase use Isoniazid and Rifampicin for seven 
months, since primary resistance cannot be ruled out. Pyrazinamide is 
particularly useful in tuberculous meningitis because it achieves the highest 
concentration in the CSF. Give steroids as well, to reduce meningeal 
inflammation which may lead to blocking of CSF. Prednisolone can be 
given orally or intramuscularly ina dose of 5-10 mg four times a day. 
Hydrocortisone hemisuccinate in a dose of 1 mg per kg body weight can be 
given intrathecally together with Isoniazid where spinal subarachnoid 
block is suspected. Steroids can be withdrawn gradually after 6-8 weeks 
of treatment. 


3.12 The Role of the DTC in the Organization of Chemotherapy in the District: 


The DTC’s main responsibilities in treatment of tuberculosis are as follows: 


— to ensure that the regimens and doses of drugs prescribed are those autho- 
risedby the NTP; 


- to supervise health workers treating tuberculosis patients; 
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to ensure that sputum specimens of smear-positive patients with pulmonary 
tuberculosis treated with the 12 month regimen are examined at 2, 5, 8 and 


12 months and of cases treated with short-course chemotherapy at 2, 5 and 
8 months, and 


to supervise health workers in the periphery and to ensure that Tuberculosis 
Treatment Cards and Registers are kept up- to-date. 
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IV. COMPLICATIONS OF TUBERCULOSIS 


1. PULMONARY TUBERCULOSIS 


Haemoptysis (coughing blood) - If severe, this may require admission to hospital. 


Pleural effusion - may subside with treatment but sometimes aspiration is necessary to 
relieve symptoms of dyspnoea. 


Spontaneous Pneumothorax - which may occur with sudden onset of shortness of 
breath - requires admission to hospital for proper care. 


Fibrosis of the lung - which may lead to cor pulmonale. Symptomatic treatment is all 
that can be offered. 


Coughing due to residual lung damage sometimes with expectoration of large 
volumes of sputum. The patient may require symptomatic treatment provided that the sputum 
is negative for A.A.F.B. 


2. EXTRA-PULMONARY TUBERCULOSIS 


Complications will depend upon the site of the disease, e. g. tuberculosis of the spine may 
present paraplegia symptoms. Refer to the hospital at the earliest possible moment. 
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V. DESENSITIZATION TO SEVERE 
DRUG REACTION 


First stop all the drugs when a severe reaction to anti tuberculosis drugs occurs. After the 
reaction has subsided, reintroduce one drug at a time starting with a very small dose and building 
up gradually to the required dose. 


When the required dose has been achieved without any reaction another drug should be 
reintroduced in a similar manner. 


Where there is a reaction to a given dose reduce the dose and start with isonazid (the least 
likely to cause allergic reaction), then streptomycin. Never attempt desensitization with 
thiacetazone. If reactions occur, the drug should be replaced by ethambutol. 


For example, for an individual on 300 mg isonazid, 150 mg thiacetazone and lg 
streptomycin, the desensitisation process can be carried out as follows. Isoniazid: 


Isoniazid: Istday - 25mg 
2nd day - 50mg 
3rd day - 100 mg 
4th day - 200 mg 
5th day - 300 mg 


When there is no reaction, streptomycin may be introduced a follows: 


Streptomycin: Ist day - 125 mg 
2nd day - 250 mg 
3rd day - 500 mg 
4thday - 75 mg 
Sthday - lg 


If the drug causing the hypersensitivity reaction has been identified and the patient cannot 
tolerate the required dose, stop that drug and send the patient to a reference hospital. 
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VI. SPUTUM COLLECTION AND 
EXAMINATION 


TECHNIQUE FOR COLLECTING SPUTUM 


General Rules : 


A specimen collected under the supervision of a competent person is likely to be 
better than a specimen collected without supervision. 


Whenever possible, sputum collection should take place in the open air. (If not, it 
should be in a well-ventilated room, used only for this purpose). 


Patients usually cooperate better if they are out of sight of other patients at the time 
of collection. 


Patients who have been chewing food immediately before sputum collection should 
rinse their mouths with water first 


[fan overnight specimen is needed, give the patient a container and ask him to bring 
sputum the next day. Impress on the patient the necessity of spitting into this 
container as soon as s/he coughs up sputum in the morning. Make sure that the 
patient knows how to close the container and that he must bring it to the health unit 
as soon as possible. 


Special attention should be paid to any patient who gives a history of tuberculosis 
or anti-tuberculosis therapy. Sputum samples should be taken on three successive 
days and if at least one result is positive, s/he should be seen by a medical officer 
who should try to get a detailed history of his/her previous treatment. Only in this 
way can a decision on adequate treatment be taken quickly. 


Children with a persistent cough, who are often not able to produce sputum, must 
be sent to a hospital for examination. 
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1.2 


1.3 


1.4 


1.5 


Before collecting any sputum sample: 
Briefly explain to the patient the reasons for sputum collection. 


Fill in the form "Request For Sputum Examination". 


Write on the side and the lid of sputum container the same number as is written on 
the form. 


How to collect a sputum sample: 


Ask the patient to cough deeply. (Demonstration is usually more effective than 
words). 

Ensure that no one is standing in front of a patient producing sputum. 

Avoid contaminating the outside of the sputum container with sputum. Ifthe outside 


in contaminated, discard the container and repeat the collection with a fresh 
container. 


If the specimen is not suitable, (e.g. if it is insufficient, or if it is only saliva), ask 
the patient to repeat the coughing until a sufficient amount of the best possible 
sputum has been obtained (about 3-5ml). 


After collecting the sputum specimen: 


Put the lid on the container and close it firmly. 
Wash your hands with soap and water. 


Store sputum specimens preferably in a refrigerator or else in a cool, safe and 
dark place, such as a cupboard that can be locked and which is used solely for 
this purpose. 


Send the specimens to the laboratory as soon as possible, but not later than 
one week after the sputum was collected. 


Send with each specimen a completed form "Request For Sputum Examination". 


Transport of sputum specimens 


Lack of transport can be a major obstacle in case-finding, particularly in remote areas. 


Any sputum specimen collected more than one week before it can be examined by 
microscopy is of limited value. Specimens should, therefore, be sent to the microscopy centre 
as soon as possible, preferably within seven days of collection. Sputum samples in containers 
must be suitably packed and sent by any means available to the microscopy centre together with 
the form "Request For Sputum Examination”. Every staff member in every health unit is 
responsible for seeing that specimens are sent to the laboratory as soon as possible. 


bf 


Transport is often a difficult problem but if all possible means of transport in the area are 
used, sputum specimens can usually reach the microscopy centre within reasonable time. 
Similarly, it should be possible for the results of the laboratory examinations to be reported back 
to the peripheral health unit in a short time. 


1.6 Who collects sputum specimens and contacts the laboratory? 


Health workers identify patients with symptoms of pulmonary tuberculosis, collect 
sputum specimens and contact the laboratory. These health workers also identify contacts of 
smear-positive patients. Among all out-patients attending any health institution, patients with 
respiratory symptoms of three weeks duration or more should be selected for sputum 
examination. 


2. EXAMINATION OF SPUTUM 


2.1 By microscopy: 


Direct sputum-smear microscopy by a light microscope using Ziehl-Neelsen (Z-N) 
staining. A laboratory technician or assistant should look at the slide for 5-10 minutes for 
thorough examination. Light microscopy facilities are at present available in all district 
hospitals and will soon be extended to provide service to every 100,000 population (on 
average). The Z-N staining method is described in Appendix 5. 


Sputum-smear examination by fluorescence microscopy using auramine staining. This method 
is fast but great care has to be taken to distinguish false positives. Fluorescence microscopes 
are available at central hospitals only, and will not be provided for peripheral institutions. 


2.2 By Culture: 


This will only be done at the Tuberculosis Reference Laboratory in Khartoum which is 
equipped with culture facilities. 
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Vil. DOCUMENTATION 


Itis essential for the successful control of tuberculosis that there be good and systematic 
recording and reporting. Careful recording of information improves the patient’ s care and 
management and enables assessment of the activities of the tuberculosis programme. The 
following documents should be used (see Forms I to VII at the end of this Manual). 


1. TUBERCULOSIS LABORATORY REGISTER 


Kept at laboratories carrying out sputum examination of tubercle bacilli. For each smear 
examined the information required must be entered by the microscopist or technician who 
carries out the smear examination. 


The Register contains among other things: 


_ serial number of sputum smear, 

— date of examination, 

- name and address of patient, 

- whether the examination was performed for diagnosis or for follow-up of 


treatment, 
— result of examination 


The Register gives information on the number of suspects examined, the number of 
smear-positive cases detected, and the number and results of smear examination for follow-up 


of treatment. 


The person in charge of the District Tuberculosis Register must check regularly to see 
that all patients with positive smears in the Tuberculosis Laboratory Register are entered 


in the District Tuberculosis Register. 
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2. DISTRICT TUBERCULOSIS REGISTER 


Kept by the District Tuberculosis Coordinator. The Register contains: 


district serial number starting with number | each year, 

name, sex, age, 

address - to include village, administrative ward and district, 

disease classification: Pulmonary (P); Extra-pulmonary (EP), 

category of patient: (N)ew, (R)elapse, (T)ransferred to the district from another 
district, Treatment after return (from defaulting), (O)ther, 

space for recording dates and results of bacteriological examinations of sputum. 
In case of 12-month chemotherapy, direct smear examination prior to treatment 


and at 2,5, 8, 12 (and more than 12) months; incase of short-course chemotherapy, 
direct smear examination prior to treatment and at 2, 5 and 8 months, 


results of treatment: cured (smear-negative), treatment completed (no smear 


results), died, bacteriologically positive, defaulted, transferred out (to another 
district). 


3. TREATMENT CARD 


Kept in all health units giving treatment: To contain: 


name, 

age, 

SEX, 

address 

district registration number, 

type of tuberculosis, 

smear result, 

space for recording medication received, 

sputum follow-up results at 2, 5, (8) and 12 or more than 12 months of treatment. 
type of treatment and dosages. 


4. TUBERCULOSIS OUTPATIENT IDENTITY CARD 


Kept by patient: To contain: 


name, 
age, 


SEX, 
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- address, 

= district TB number, 

_ name of treatment centre, 

= diagnosis, 

~ bacteriologic results, 

- date on which treatment started, 
— drugs used, 

_ space for appointments. 


5. REQUEST FORM FOR SPUTUM EAMINATION 
Kept in all health units: To contain: 


~ name, 
= age, 

~ SX, 

- name of health unit, 

— hospital/health unit number 
~ date of sputum collection, 
— diagnosis/follow-up, 

- signature. 


6. QUARTERLY REPORT ON NEW CASES AND RELAPSES 
From districts to regional and central levels of tuberculosis programme. 


All DTCs must report all new smear-positive and smear-negative pulmonary cases to 
their RTC, who will forward the report to the TCU after having checked the reports. The District 
Tuberculosis Register is used to prepare this report. It is obvious that reliable reports can be 
produced only if the District Tuberculosis Register is kept up to-date. 


How to make the report: 


- Identify all patients registered in the District Tuberculosis Register during the 
relevant quarter. 


Looking at the columns "Category" and "Pre-treatment smear examination’, 
count the number of new male smear-positive cases, putting a mark after each 
patient who has been counted. 


Continue in the same way with the new female smear-positive cases. 


37 


All new smear-positive cases have now been identified and they should be entered 
first in block 1 (column 1), and then in block 2 (according to their sex-and age- 


group). 
Verify that the totals of block 2 equal the totals in column 1 of block 1. 


Count now (and mark) the smear-positive relapses, the new smear-negative cases 
and the cases with extra-pulmonary tuberculosis 


Enter these sums in the columns 2 to 4 of block 1. Add the totals of columns 
1-4 and enter in column 5. 


Verify that all patients registered (new cases and relapses) during the quarter 
concerned have been included in the report. 


- QUARTERLY REPORT ON RESULTS OF TREATMENT 
(kept at district or health centre level) 


The health worker keeping a Tuberculosis Register must report, for the area 
(district or health centre), the results of treatment on all smear-positive pulmonary 
cases, for each quarter of the year. 
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Appendix I 


GUIDELINES FOR THE 12-MONTHS REGIMEN 


Until the introduction of short-course chemotherapy, all new cases will be treated with the 
12-month regimen which consists of 12 months of daily isoniazid and thiacetazone (in a 
combined tablet) supplemented, in the first 2 month intensive phase, with streptomycin daily, 
intramuscularly. 


1. DEFINITION OF A NEW CASE 


A new case of tuberculosis includes any patient, newly diagnosed, who has never before 
received as muchas one month of treatment for tuberculosis. This includes all such patients who 
are smear-positive on direct microscopy as well as any such patients who, in the opinion of the 
medical officer, and in the absence of a positive sputum smear, have the clinical or x-ray 
appearance of tuberculosis and the disease is clinically active (active symptoms), or have 
evidence of extra-pulmonary disease. All such patients should be registered as new cases and 
given the 12-month regimen of treatment. 


2. REGIMEN 


The full regimen is: 


- Isoniazid plus thiacetazone (combined tablet) and streptomycin daily for 2 months 
followed by 


~ isoniazid plus thiacetazone (combined tablet) daily for 10 months. 


The doses of the drugs will depend on pre-treatment body weight and age of the patient 
as outlined in the following table. 


Dosages of isoniazid and thiacetazone 


Isoniazid 100mg 
Thiacetazone 50mg 


Pre-treatment 
Weight 


10 kg or less 1/2 
11 - 20 kg I 
21 -32kg 2 

3 


33 kg or more 


(3 tablets are equal to 1 of Isoniazid 300 mg and Thiacetazone 150mg). 


I 


N.B.: (a) Doses of streptomycin in children: 20 mg per kg body weigh (but not 
more than 1g). 


(b) Doses of streptomycin in adults: patients aged 45 years or less and 
weighing more than SOkg should receive 1g. Those over 45 years or who 
weigh less than Slkg should receive 0.75g. 


(c) | Streptomycin should not be given during pregnancy. 


3. FOLLOW-UP OF PATIENTS 


Every treatment centre should record details of all patients on treatment to be entered in 
the District Tuberculosis Register. Information on each patient should be recorded on the 
patient's Treatment Card. 


4, COLLECTION OF DRUGS 


Patients should collect antituberculosis drugs from their nearest health institution. One 
month's supply of drugs should be distributed on each visit. If the patient comes to collect the 
drugs later than the appointed date, the health care worker should impress on him or her the 
importance of regular drug taking. The number of days missed will be added to the total duration 
of treatment to complete the total number of doses. 


Smear microscopy should be performed and recorded at 2, 5, 8 and 12 months after the 
start of treatment. 


If the sputum smear remains positive at 5 months or becomes positive again during the 
course of treatment, the patient must be referred for retreatment. 


The patient should be discharged from treatment if 12 months of medications have been 
taken and the sputum smears at 8 and 12 months are negative. 


If the patient defaults one month or more after the start of treatment and the sputum is 
smear-positive when next seen, the patient should be referred for retreatment. 
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Appendix 2 


GUIDELINES FOR SHORT-COURSE CHEMOTHERAPY OF NEW 
CASES OF SMEAR-POSITIVE PULMONARY TUBERCULOSIS 


1. DEFINITION OF A NEW CASE 


When the short-course regimen is introduced, all newly diagnosed (previously untreated) 
tuberculosis patients who are AFB positive on direct smear admitted to hospitals for short- 
course chemotherapy will receive the short-course regimen described below, regardless of age 
and condition of the patient. A careful history must be taken to determine if the patient has 
received as much as one month of previous treatment for tuberculosis. Such patients should 
be given the retreatment regimen; failure to do so may result in the patient becoming incurable. 


N.B.: Patients admitted to hospitals with smear-negative or extra-pulmonary 
tuberculosis will receive the 12-month regimen, except those with 
miliary tuberculosis, tuberculous meningitis, other serious forms 
of smear- negative tuberculosis, or those who are severely ill. 


2. REGIMEN 
The full regimen is: 


Isoniazid, Rifampicin, Pyrazinamide and Streptomycin daily for 2 months, followed by 
Thiazina (Isoniazid plus Thiacetazone) daily for 6 months 


Regimen and dosages are summarized in Table | below. 


The dosage of all drugs is related to the patient's weight at the start of treatment (pre- 
treatment weight). Reduced dosages of Rifampicin and Pyrazinamide are given to patients who 
weigh less than SOkg. Reduced dosages of Streptomycin are given to patients who weigh less 
than 5Okg or who are aged over 45 years. 
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N.B.: Daily doses for children: 


Streptomycin - 20mg per kg body weight ( but not more than Ig) 
Rifampicin - 10mg per kg body weight (but not more than 600mg) 
Pyrazinamide - 30mg per kg body weight ( but not more than 2g) 


(Isoniazid is in the combined tablet of Rifampicin/Isoniazid) 


ii} 


(b) 


(Cc) 


Table 1 


REGIMEN AND DRUG DOSAGES FOR ADULTS 


MEDICATION PRE-TREATMENT WEIGHT 


51kg and 33kg to | Less than 
more 50kg 33kg 


DAILY DURING WEEKS 1-8 ® 


Streptomycin 1g(b) 0.75¢g 
intramuscular injection 
Isoniazid 100mg 4 2 


Rifampicin 150mg 
(combined tablets) 


Pyrazinamide, 0,5g tablets 2 


4 3 
DAILY DURING WEEKS 9-32 
Isoniazid 300mg 1(3)(c) 1(3) 2 tablets 
Thiacetazone 150mg 100/150mg 
combined tablets 


If the direct smear is positive at the end of week 8, the intensive treatment with 
daily SHRZ will be continued as a rule, for a maximum of 4 more weeks. 


Patients aged more than 45 years should receive 0.75g; Streptomycin should not 
be given during pregnancy. 


In brackets: combined tablets of Isoniazid 100mg and Thiacetazone 50 mg. 
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In the continuation phase, children will receive the following doses of Thiazina: 


° those who weigh below 10kg: 1/2 tablet of Isoniazid 100mg, Thiacetazone 50mg, 
° those who weigh 11 to 20kg: 1 tablet of Isoniazid 100mg, Thiacetazone 50mg, 
. those who weigh 21 to 32kg: 2 tablets of Isoniazid 100mg, Thiacetazone 50mg, 
. for those who weigh more than 32kg see Table 1. 


Patients will have the initial intensive phase of chemotherapy, as arule, as in-patients and 
every dose of drugs must be given under strict staff supervision: 


— the oral drugs should be given on an empty stomach ina single dose immediately 
before the Streptomycin injection; 


— the oral drugs must be swallowed under direct supervision of a member of staff. 


In urban areas, patients can be given the intensive phase of short-course chemotherapy on 
an ambulatory basis. The patient will then attend the ward every morning and will receive 
treatment together with the admitted patients, under strict supervision. 


3. START OF TREATMENT AND PROCEDURES DURING TREATMENT 


3.1 The diagnosis on admission should be based on at least two positive results of 
smear examination. 


3.2 Any other investigation (x-ray, laboratory, etc.) will be performed at the direction 
of the medical officer who is treating the patient. 


3.3 All antituberculosis drugs will be given under strict supervision. Immediately 
after the patient has swallowed the drugs, the staff will record the drugs given on a treatment 
form. 


3.4 Sputum of the patient will be re-examined by microscopy two months after the 
start of chemotherapy and the result of the examination will be carefully recorded on a treatment 
form (date of examination, laboratory number, result of examination). 


3.5. The hospital staff should make all possible efforts to explain to the patient the 
importance of continuing treatmeni after discharge from hospital, of regular drug taking and 
of the evaluation of treatment by smears. They will emphasize the merits of the regimen which 
reduces the total duration of treatment by four months and improves treatment results. 


3.6 Ahealth education poster designed by the National Tuberculosis Programme and 
describing the treatment should be posted on the walls of wards and offices, clearly visible to 
all patients. The doctor should help to explain to the patients what is on the poster and should 


not leave this entirely to the nurses. 


4. PROCEDURES BEFORE DISCHARGE FROM THE HOSPITAL 


4.1 Sputum of the patient will be examined by microscopy two months after the start 
of chemotherapy. 


4.1.1 Ifthe results of the smear-examinations after two months are negative, the 
initial intensive phase will be discontinued. 


4.12 Ifthe results of the smear-examinations after two months are positive, 
theintensive chemotherapy will be continued and another sputum sample 
will be examined by microscopy at weekly intervals until two successive 
microscopy examinations are negative; then the intensive phase of 
chemotherapy shall be discontinued. 


4.2. After completion of the initial phase, and prior to being released from hospital, the 
patient should be started on Thiazina (Isoniazid + Thiacetazone). It is likely that this will 
improve compliance after discharge from hospital. 


4.3 Staff should check that all information about the patient, e.g. name, address(es), 
has been written on the Treatment Card, and should verify the information by questioning the 
patient carefully . 


4.4 The patient should receive the usual identification on which the regimen is 
indicated. 


4.5 Transfer the patient to his/her nearest treatment centre by completing the 
"Referral/ Transfer Form" in triplicate. Tick the type of treatment the patient is on. Give 
onecopy of the form to the patient for presentation at his/her treatment centre. Post a second 
copy to his/her treatment centre, while the third copy should be kept by the referring unit. 


4.6 The patient will be given sufficient Thiazina tablets to cover the period before the 
date of the next drug collection which should be on the first working day onemonth following 


discharge from the intensive phase. The patient should be properly instructed about the use of 
the drugs. 


4.7 A patient who absconds, i.e. who leaves the hospital before having completed the 


2 months of initial intensive chemotherapy, will continue with Thiazina until treated for a total 
period of 12 months. 


5. CONTINUATION PHASE AND DISCHARGE FROM TREATMENT 


5.1 The patient will visit the health unit on the first working day of each month and 
will receive at that time a sufficient amount of Thiazina to last until the next planned visit. 
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5.2 A patient who has failed to collect drugs should be traced. There is no excuse for 
not tracing patients. 


5.3 Sputum will be examined by microscopy for AFB at 5 and 8 months after the start 
of chemotherapy. 


5.4 The patient will be discharged from treatment if: 


~ 6 months of Thiazina are completed, and 
~ the direct smears at 5 and 8 months are negative for AFB. 


5.5 A patient who is irregular in collection of Thiazina will continue with Thiazina 
until the total amount of medication calculated for 6 months has been taken. 


5.6 Incase the direct smears at 5 and/or 8 months are positive, the patient should be 
admitted to the hospital for retreatment. 


5.7. A patient who does not collect drugs for a period of 2 months or more will be 
declared absconded and will be struck off the register after attempts at tracing have failed. 


6. REGISTRATION AND REPORTING 


6.1 Patients receiving the short-course regimen must automatically be entered in the 
District Tuberculosis Register. 


6.2.‘ The results of treatment will be entered in the District Tuberculosis Register under 
column "Date Treatment Stopped" after completion of treatment. The results of treatment 
will be tabulated for all patients registered within each 3-month calendar period (3-month 
cohort). 
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Appendix 3 


GUIDELINES 
FOR RETREATMENT OF SMEAR-POSITIVE 
RELAPSES AND FAILURE CASES WITH SHORT-COURSE 
CHEMOTHERAPY 


1. INTRODUCTION 


Short-course chemotherapy for retreatment of smear-positive relapses and failure cases 
is available in all districts. The regimen consists of an initial intensive phase of daily Rifampicin 
(combined with Isoniazid), Pyrazinamide and Ethambutol for essentially 3 months (12 weeks), 
supplemented by Streptomycin for the first 2 months (8 weeks). 


During the continuation phase the patient will be treated with Rifampicin (combined with 
Isoniazid) and Ethambutol three times weekly until a total duration of 8 months of chemotherapy 
has been reached. 


Thus the total duration of chemotherapy will be 8 months. 


2. DEFINITION OF PATIENTS 


The following patients are eligible for the above short-course chemotherapy: 


Vill 


2.1 Smear-Positive Relapses: 


These are patients with smear-positive pulmonary tuberculosis, previously treated for 
active tuberculosis (bacteriologically confirmed or unconfirmed) who were declared "cured" 
after completion of a course of chemotherapy of tuberculosis. 


2.2 Smear-Positive Failure Cases: 


These are patients who do not show, or only temporarily show, sputum conversion while 
receiving treatment for tuberculosis with a first-line regimen. 


2.3 Other Smear-positive Cases: 


Patients who are positive by direct smear while returning to treatment after having 
defaulted more than one month after the start of treatment (return after default) are eligible for 
retreatment. 


2.4 Chronic excretors of tubercle bacilli: 


Chronic Cases (those who have been discharging bacilli for more than 2 years) are 
eligible, as a rule, for retreatment with the above short-course regimen, since their number is 
not very high. They should, however, have only a single course of the treatment. If they fail this 
course and remain positive, even though they take the medication regularly, they are likely to 
be resistant to multiple drugs and further treatment is not likely be helpful. 


3. TREATMENT CENTRES AND RESPONSIBILITIES OF THE STAFF 
INVOLVED 


Patients eligible for retreatment must be admitted to the provincial or regional hospital to 
receive this treatment. The Regional Tuberculosis Coordinator will ensure that sufficient 
supplies of medication are available and will assist in identifying the staff responsible for 
supervising treatment. 


4. REGIMEN 


The treatment regimen consists of an initial, intensive phase of five drugs, given daily for 
2 months and four drugs, daily for a further 1 month followed by a continuation phase of three 
drugs, given three times weekly for 5 months. The drugs are as follows: 


- Initial intensive phase: Rifampicin with Isoniazid (combined tablet), 
Pyrazinamide and Ethambutol daily for 3 months, accompanied by Streptomycin daily for the 
first two months. This phase must be continued until the sputum smear 1s negative. 


Continuation phase: Patients will continue with Rifampicin/Isoniazid (combined 
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tablet) and Ethambutol three times weekly for a further 5 months 


The regimen and dosages for adults are summarized in the table. 


REGIMEN AND DOSAGES FOR ADULTS 


Initial Intensive Phase - Pre-Treatment Weight 


| Duration 51kg or more 33-50kg 


Less than 33kg 


R 150mg/H 100mg 2 
combined tablet 

Z 500mg 2 
E 400mg 1 


S 


Continuation Phase - Treatment Weight 


a a Se Se SM eke ee ae ee ee ce oe 
Three times weekly | Duration 51kg or more 33-50kg Less than 33kg 
R 150mg/H 100mg 5 mos 4 3 2 


combined tablet 


E 400mg 5 mos 4 2-3 2 


a 


[R = Rifampicin; H = Isoniazid; Z = Pyrazinamide; E = Ethambutol; S = Streptomycin] 


The dosage of all drugs is related to the patients’ weight at the start of treatment (pre- 
treatment weight). 


All patients must have the initial intensive phase as in-patients, and every dose must be 
observed to be taken. The tablets should be given in a single dose on an empty stomach before 
the injection of Streptomycin and must be swallowed while a member of staff watches. 


5. START OF CHEMOTHERAPY: PROCEDURES DURING THE INITIAL 
INTENSIVE PHASE 


5.1 A careful history should be taken before admission, to ascertain whether the 
patient is a relapse or a failure case (or falls into another category) as defined under 2. 
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5.2 The diagnosis on admission should be based on two positive results of direct smear 
examination. 


pS Chemotherapy should be started the first day after collection of the specimens. 


5.4 Any other investigation (laboratory, x-ray, etc.) will be performed at the discretion 
of the medical officer who is treating the patient. 


5.5 All drugs will be given under strict supervision (see 4). The staff will record the 
treatment given on the treatment form, immediately after the patient has swallowed the drugs. 


5.6 Sputum will be examined by direct smear every month (4 weeks). 


5.7 If the direct smear remains positive after completion of treatment, it is likely that 
the patient has multiple drug resistance, is incurable (chronic), and should subsequently be 
given only symptomatic treatment (after completing one full course of the retreatment 
regimen). 


6. CONTINUATION PHASE 


When the initial intensive 3-month (12 weeks) phase has been completed and sputum is 
negative by direct smear, the continuation phase can be commenced. 


Patients will continue with Rifampicin (combined with Isoniazid) and Ethambutol three 
times a week, remaining in close contact with the treating centre, for a total period of 5 months. 


Patients should take these drugs regularly. The importance of this must be emphasized, 
as, should the medications be taken incorrectly and the treatment fail, the patient may be 
rendered incurable. 


7. REGISTRATION AND REPORTING 


7.1 Procedures for registration conform to those for new smear-positive patients 
treated with the short-course regimen. 


7.2 For reporting on the results of treatment, the form "Quarterly Report on Results 
of Treatment of Smear-positive Pulmonary Tuberculosis registered in the quarter ending 15 
months earlier" will be used (see VII.7). 
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SHORT-COURSE REGIMEN FOR RETREATMENT OF TUBERCULOSIS FORM 
FOR REGISTRATION OF IN-PATIENT TREATMENT 


Name of patient: M/F Age: 
Address of patient: Weight: _______ (kg) 
Week 1-12* 
Date start 
chemotherapy Pre- RH Z E 
treatment rifampicin 150 pyrazinamide ethambutol 
weight isoniazid 100 tablets 0,5 g tablets 0,4 g 
(kg) combined tablets 
Remarks: >5lkg 5 4 3-4 
34-50 kg 3 3 2-3 
< 33 kg 2 2 2 


* In case the direct smear is positive after 12 weeks, daily EHRZ will be continued for a maximum of 4 more weeks. 


INDICATE THE NUMBER OF TABLETS GIVEN 


Money RH ZES | RH ZES RH ZES 
(date) 
ee ay ee ee eee 
2 CREE Ma es TSS 
3 Whereas, EME fy es i = 
4 AFB Melilla lade Wis \binaadiins |whawiinies oe 
5 es SE Ss 
6 ed Bie eR 
7 MA a Sa 
8C +S AFB MG Ss oe ae 
9 MAMiadh iilalitabente kien) secre pee 
7 We BOS FLL 
12 AFB RGSS A A ee 
13 Rs A ed sss ED a 
14 CE CR 
15 ee Ss Rs 
16 AFB | OU EADY PRUE eee oe ee 
Es Basa hss 


If the direct smear is negative 12 weeks after the start of treatment, a decision on the continuation phase can be taken 
as soon as the results of the sensitivity tests have been received. . 


REGIMEN: 
XI 


DATE START CONTINUATION PHASE: — 


Appendix 4 


TECHNIQUES OF TUBERCULIN TESTING AND READING 


There are several tuberculin tests available, but the most commonly used and the most 
accurate is the Mantoux Test. Tuberculin is a protein derivative of mycobacteria which 
measures an individual's immuno-reactivity to tubercle bacilli. 


1. TECHNIQUES OF TUBERCULIN TESTING AND READING 


The procedures described below are extracts from the WHO Technical Guide on 
Tuberculin Testing and Reading issued in 1963*. The only differences in this text are first the 
recommendation to inject 2 TU PPD Rt23 with Tween 80 (instead of 1 TU of the same 
tuberculin) and second the use of disposable syringes and needles. However, these changes 
have generally been applied in the last decade in most tuberculin surveys. 


1.1 Technique of injection (Mantoux Test): 


- The WHO standard tuberculin test is carried out with 2 TU PPD Rt23 with Tween 
80 added as stabilizing diluent. 


— Special disposable Iml syringes graduated in hundredths of millilitres are used 
with 25- or 26-gauge, 10mm long, disposable needles. 


— The test is given on the dorsal aspect of the forearm. The needle point is inserted 
in the superficial layer of the skin of the forearm while the skin is slightly stretched in the 
direction of the needle and lengthwise on the arm. The syringe is held by the barrel only and 
the plunger is not touched until the needle point has been satisfactorily inserted. The 0.1ml 
volume is slowly injected and the finger is removed from the end of the plunger before the 


needle is withdrawn. 


* World Health Organization (1963). The WHO Standard Tuberculin Test. WHO/TB/Techn. Guide #3 
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— The injection should raise a flat, pale weal with pronounced pits and a steep border 
line. Ifthe injection is made into the deeper layers of the skin (as shown by a dome-shaped and 
less pale weal), this will scarcely affect the result of the ensuing tuberculin reaction but may tend 
to make it more difficult to read. 


- The volume injected should be exactly 0.1ml as read on the graduation of the 
syringe and should not be gauged by the size of the anaemic weal raised by the injection, as this 
is inaccurate. 


1.2 Measurement of reactions (Mantoux Test) 


The test is read (examined) three days after it has been given. The reading is limited to 
a single aspect of the reaction, the induration. The test site is carefully palpated and if induration 
is present its limits are determined and its transverse diameter (transverse relative to the arm) 
is measured in millimetres. Use is made of a small transparent ruler (suitable length 10 cm) 
calibrated in millimetres. The induration may be more or less easily recognized, varying from 
a firm, well-circumscribed density in the skin to a soft, ill-defined swelling. 


The widest transverse diameter of the induration is recorded in millimetres. If there is no 
palpable induration, "0" is recorded. The presence of additional features such as vesicles, bullae 
or lymphangitis may be noted. 


An induration with a visible or palpable transverse diameter of 10mm or more constitutes 
a positive Mantoux test and indicates the presence of tuberculous infection, but not necessarily 
tuberculous disease. An induration of 10mm or more in children or young adults in contact 
with a source of tuberculous infection is suggestive of tuberculous disease. 


A negative tuberculin test may be found in the presence of tuberculous disease in the 
following: 


F Kwashiorkor 

2. For a variable period of time during and after certain vaccinations, such as 
measles. 

ds Overwhelming tuberculous disease, such as miliary tuberculosis and tuberculous 
meningitis. 

4, Concurrent corticosteroid therapy. 


During the third trimester of pregnancy. 
2. CARE OF TUBERCULIN 
Instructions for storage are usually available with each pack. Generally, however, 


tuberculin is stored in a refrigerator (not the freezing compartment) when not in use, and is 
protected from strong light when in use. 
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Appendix 5 


PREPARATION OF SPUTUM SMEAR, ZIEHL-NEELSEN 
STAINING AND REPORTING OF MICROSCOPY RESULTS 


1. STAINING PROCEDURES: PRINCIPLE 


Whether the staining is by conventional Ziehl-Neelsen (Z-N) method or by one of the 
fluorochrome procedures, the mycobacterial property being examined in the retention of carbol 
fuchsin and related dyes after exposure to acid alcohol. 


Acid-fastness is indicated by red stained bacteria against a blue or green background (Z- 
N) or alternatively by yellow fluorescent mycobacteria against a dark background. 


Using a wire loop, select the most suspicious portion of the thickest part of the sputum and 
put onto a clean, labelled slide. (The slide must be cleaned with methylated spirit or alcohol 
before making the smear). Spread the sputum sample as thinly as possible over two thirds of 
the slide, 20mm by 10mm. Flame the loop between each successive specimen until red hot. 


Fix the smear by passing the slide through a flame three times, with the smear side turned 
turned away from the flame. Take care not to apply too much heat. 


2. ZIEHL-NEELSEN STAINING 


2.1 Place the fixed slides on a staining rack with the sputum smears uppermost and 


their edges separated. 
huh Cover the slides with filtered carbol fuchsin stain. 


23 Heat the slides gently from below until steam is seen rising from the stain. A thick 
piece of wire or stick with a cotton-wool ball wrapped round one end and dipped in spirit, and 
a spirit lamp or any other appropriate source of heat may be used for this purpose. On no account 


must the stain boil or the smears dry out. If some stain is accidentally lost from the smear, it must 


be replaced and reheated. 
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2.4 Leave the hot stain on the slides for 5 minutes. 


2.5 Rinse the slides individually in a gentle stream of running tap water until all free 
stain is removed. 


2.6  Decoulorize: for this purpose either 25% sulphuric acid and 70% methylated 
spirit separately used, or 3% acid-alcohol (3ml hydrochloric acid in 97ml of 70% methyla- ted 
spirit). The decolourizing solution is poured onto the slides to cover them completely and left 
on for 2 minutes. 


2.7. Rinse the slides individually in a gentle stream of running tap water until all free 
stain is removed. If too much stain is left on the smears and they are still visibly red, the 
decolourizing process must be repeated until most of the stain has been removed. An adequately 
decolourized smear is colourless or slightly pink. 


2.8 Counterstain with either 0.3% methylene blue or 0.5% malachite green for 
approximately 30 seconds. Rinse the slides individually in a gentle stream of running tap water 
until all free stain is washed away. Let the slides dry completely in the air. Do not wipe or 
BLOT. 


2.9 Examine the slide first with the 40x objective and then with the oil-immersion 
lens. Move the slide systematically to avoid repeating examination of the same field. Wipe the 
oil immersion lens after each slide to prevent transfer of bacilli. If the smear has been correctly 
stained and decolourized, and if acid-fast bacilli are present they will appear as pink to bright 
red rods, singly in pairs or in small clusters on a blue or green background. 


3. REPORTING OF MICROSCOPY RESULTS 


The staining method used should be stated as well as the number of acid-fast bacilli seen 
in the smear. The number of bacilli found is very important because it relates to the degree of 
infectiousness of the patient and also to the severity of the disease. Therefore, the microscopy 
results must be given quantitatively as well as qualitatively. 


The following way of reporting is sufficiently quantitative to be useful to the clinician. 
It is recommended by the IUATLD. 


. No AFB per 100 oil immersion fields: Record ‘0! 

- | to 9 AFB per 100 fields: Record 'Scanty’ or exact figure 
” 10 to 99 AFB per 100 fields : Record '1+' 

. | to 10 AFB per field: Record '2+' 

° More than 10 AFB per field: Record '3+' 
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M/F Age Name Treatment Unit 


Address (in full) 


Mark the appropriate column 

New case (N) - patient who has never previously had 
treatment for tuberculosis 

Relapse (R) patient previously treated and considered 
cured but who now has the disease again 


Category of patient ** 


Disease 
classif. 
3 Relapse — — Other 
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NATIONAL TUBERCULOSIS PROGRAMME 
SUDAN 


DATE DATE OF NEXT APPOINTMENT 


TUBERCULOSIS OUT-PATIENT 
IDENTITY CARD 


DISTRICT = HEALTH UNIT: 
NAME OF PATIENT : 
Ps SER MMIEE 


ADDRESS OF PATIENT : 


DISTRICT TB REGISTRATION No. : 
DATE TREATMENT STARTED : 
THIAZINA OTHER : 


ETHAMBUTOL 
RIFINAH 


DRUGS PATIENT 
RECEIVING : 


; NATIONAL TUBERCULOSIS PROGRAMME 


SUDAN FORM 5 
| 
| TB LABORATORY FORM 
; REQUEST FOR SPUTUM EXAMINATION 
_ Name Treatment Unit Date 
; ee eee ECCS SEX M/F 
a ee ey) i District 
Type of TB : Pulmonary Eos Extra-Pulmonary Ps 
Reason for examination Diagnosis“ a Follow-up Examination ** eee 
Specimen Identification No. Patient’s District Register No. 
Date of Sputum Collection = Signature of Specimen Collector 


* these are diagnosed new or relapsed cases 
** these are patients on chemotherapy ; enter District TB No. 


RESULTS (To be completed in Laboratory) 


Lab. Serial No. 


(a) Visual appearance of sputum : 
Muco-purulent a /Blood-stained ee /Saliva me 


(b) Microscopy : 


+ scanty(>3 


* Write Neg. or Pos. 


Examined by (Signature) = SEES ; 


Date ____E 


The completed form (with results) should be sent to the treatment unit. 
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' BRATIONAL TUBERCULOSIS PROGRAMME 
spot FORM 6 


Quarterly report on new cases and 
relapses of tuberculosis 


Patients registered during 


gy: 


_ Name of District Tuberculosis 


Coordinator : 


Name of district : 


Date of completion of this from : 


Signature : 


PULMONARY TUBERCULOSIS 
EXTRA-PULMONARY 


SMEAR- * TUBERCU 
SMEAR-POSITIVE NEGATIVE (3) ce da TOTAL (5) 


NEW CASES (1) : Relapses (2) 


Males Females Total Females | Total 


* of them, number of cases below 15 years of age (4 


NEW SMEAR-POSITIVE CASES : from Column (1) above 


Age-group (years) 
0-14 15-24 25-34 35-44 45-54 55-64 65 or more 


Explanations on how to fill in the form 


District Register Number = identification number of the district 


Quarters : 1st quarter = January, February, March 
2nd quarter = April, May, June 
3rd quarter = July, August, September 
4th quarter = October, November, December 


Block 1 : NEW CASES AND RELAPSES OF TUBERCULOSIS registered during — -__ quarter of (year) 


Fill in the quarter and the year. 


Column (1): © NEW SMEAR-POSITIVE = patients with pulmonary tuberculosis, sputum smear-positive, who 
CASES have never received antituberculosis treatment. 


Column (2): SMEAR-POSITIVE RELAPSES = patients with pulmonary tuberculosis, sputum smear-positive, who 
have been declared cured but have now got the disease again. 


Column (3): SMEAR-NEGATIVE CASES = patients with pulmonary tuberculosis, having a negative sputum for 
AFB, in whom the diagnosis of tuberculosis was made by means 


other than sputum microscopy. 


Column (4): EXTRA-PULMONARY = patients with tuberculosis of organs other than the lungs. 
TUBERCULOSIS 
Column (5): TOTAL Males — Add all male patients in columns 1 + 2 + 3+ 4 
Females ~ Add all female patients in columns 1 + 2 + 3+4 
Total — Add all patients (males + females) in columns'1+2+3+4 


Block 2 : NEW SMEAR-POSITIVE CASES : from Column (1) above 


in this block enter the patients (already recorded in Block 1, column (1)) according to their sex and age group 
if the exact age of a patient, at the time of his registration, is unknown, it should be estimated to the nearest 


5 years, e.g. 15, 20, 25, etc. 
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